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Letters to the Editorcolleagues.1 They introduced a case
series with the use of innominate can-
nulation during repair of Stanford type
A aortic dissection with ascending
aorta and hemiarch replacement com-
bined with stent–graft elephant trunk.
We congratulate them for their excel-
lent clinical results and also would
like to discuss a few questions regard-
ing cannulation during antegrade ce-
rebral perfusion (ACP).
The combined use of ACP with hy-
pothermic circulatory arrest (HCA) is
widely accepted as a routine means of
protecting the brain during complex
aortic arch reconstruction; however,
the risks of brain complications re-
lated to HCA and extensive ACP
times also remain a substantial burden
in aortic arch construction. Moreover,
technical issues relating to the use of
ACP during HCA, such as cannulation
sites and types for ACP, unilateral per-
fusion or bilateral perfusion, and the
flow rate and blood pressure used to
selectively perfuse the brain, are still
uncertain. ACP has become recog-
nized as an important mode for arch
replacement and can be performed
in several different ways: unilateral
cerebral perfusion through the right
axillary artery or the right brachial ar-
tery, or the innominate artery. It is well
documented that unilateral cerebral
perfusion through the right axillary ar-
tery by direct cannulation has been
successfully used in a majority of
heart centers.2 In a previous letter
published elsewhere,3 we discussed
the benefits and risks with Xu, whose
group used a side vascular graft to
perfuse the innominate artery in
conjunction with the use of HCA dur-
ing aortic arch surgery. Shi and col-
leagues1 also summarized benefits
with cannulation at the innominate
artery site relative to right axillary
artery cannulation: (1) No additional
incision is needed. (2) The same tech-
nique and same size of cannula are
used as in ascending aortic cannula-
tion. (3) Cerebral perfusion pressure
can be monitored continuously with
a right arterial line.1590 The Journal of Thoracic andRelative to Xu’s method, cannula-
tion at the innominate artery has
more limitations. First, cannulation
at the innominate artery avoids the
additional incision, but you may
have another cannula in your surgi-
cal field. Although the innominate
artery is larger than the right axillary
artery, it is shorter; moreover, you
have to choose a cannula with
a curved tip, because the tip of the
cannula should be adjusted in direc-
tion at least twice during the proce-
dure. Adjustment of the direction of
the cannula may cause damage to
the artery.4 A cannula with a curved
tip generates greater pressure drops
and may cause more blood damage.
Moreover, as we mentioned in our
previous letter,3 we still think that
there is a potential risk when the in-
nominate artery is used to perfuse the
brain. When the innominate artery is
used, blood flow distribution may de-
pend on the resistance of the right
axillary artery and the left common
carotid artery. Our concern is that if
the resistance of the right axillary ar-
tery decreases or increases, this may
result in malperfusion to the brain.
Although this has not been widely
recognized in the study of ACP
flow during HCA, both overperfu-
sion and underperfusion have been
shown to be detrimental to the brain.
In our previous research, when the
ACP (unilateral cerebral perfusion
through the right axillary artery by
direct cannulation) flow was lower
than 10 mL/kg, transcranial Doppler
ultrasonography could not detect the
signal of blood flow in the middle ce-
rebral artery.5 We think that nomatter
which way is used during arctic arch
surgery, it is most important that we
knowwhether the brain is at a suitable
ratio of blood flow and oxygen con-
sumption. To achieve this purpose,
the best way to monitor the brain
status is by combining transcranial
Doppler ultrasonography with near-
infrared spectrography during this
procedure, not relying on pressure
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We thank Ji and colleagues for their
insightful comments on the technique
of innominate artery cannulation dur-
ing surgery to correct Stanford type
A aortic dissection as described in
our recently published article.1
Although one more cannula is in the
surgical field when the innominate ar-
tery cannulation technique is used, we
do not think that this cannula will add
any difficulty to the operation. Gentle
adjustment of the direction of the
cannula by an experienced surgeon
will do no damage to the artery. In Ji
and colleagues’ opinion, a cannula
with a curved tip may generate higher
pressure drop and cause more blood
damage. In contrast, we think that the11
Letters to the Editordiameter of the cannula is the key factor
in generating the pressure drop, rather
than the shape of the tip. In addition,
relative to axillary artery cannulation,
a larger size of cannula can be used for
innominate artery cannulation, which
may decrease blood damage, especially
during periods of high flow rate.
The main comment of Ji and col-
leagues is that during antegrade
cerebral perfusion (ACP), when the
innominate artery is used as the can-
nulation site, blood flow distribution
may depend on there resistance of 2 ar-
teries, the right axillary artery and the
right common carotid artery. Thus any
decrease or increase in the resistance
of the right axillary artery could result
in malperfusion of the brain. Com-
pared with direct axillary artery can-
nulation technique, the perfusion
pressure for the common carotid ar-
tery can be monitored by direct right
radical artery cannulation. Therefore,
ACP can be adjusted by flow rate
combined with perfusion pressure.
Usually a flow rate of 8 to 10 mL $
kg1 $ min1 is used for ACP, while
the perfusion pressure may be main-
tained between 40 and 50 mm Hg.
When the perfusion pressure is too
low, the flow rate can be increased to
avoid underperfusion to the brain.
When the perfusion pressure is too
high, such as higher than 70 mm Hg,
the flow rate can be decreased. We
therefore believe that this technique
may be better than ACP with a fixed
flow rate. Our clinical results have
also confirmed that ACP with innom-
inate artery cannulation is an accept-
able brain protective method during
arch surgery.1 We also do agree that
transcranial Doppler ultrasonography
combined with near-infrared spectros-
copy is a more accurate means of
monitoring brain perfusion state.
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THROMBOPROPHYLAXIS
To the Editor:
I read with interest the recently pub-
lished study of McKellar and col-
leagues regarding the effectiveness of
dabigatran etexilate for thrombopro-
phylaxis of mechanical heart valves.1
In this animal study, McKellar and col-
leagues1 used a model of heterotopic
aortic valve replacement in which, as
described previously, the valve within
the modified valved conduit remains
open continuously throughout the car-
diac cycle.2 Surprisingly, this very im-
portant information regarding the
valve function after this extra-
anatomic valved conduit placement is
missing fromtheir recent studyasapos-
sible major limitation.1
Historically, successful aortic valve
replacement is considered the implan-
tation of a mechanical or tissue valve
in the aortic positionwith the prosthetic
valve leaflets remaining open only dur-
ing systole and closed during diastole. I
believe that this historic definition of
successful aortic valve replacement
has neverbeenchallengedand certainly
has never changed, so I have the follow-
ing questions: (1) Did the authors
make a modification in their model
leading to a periodic, synchronous to
cardiac cycle opening and closing of
the mechanical valve? (2) If no modifi-
cation to their previously published
model has been made, how can they
translate their findings into clinical aor-
tic valve replacement practice in light
of the extra-anatomic position of the
mechanical prosthetic valve and the
fact that this valve function is com-
pletely different from that considered
clinically successful?of Thoracic and Cardiovascular SurgerMihalis E. Argiriou, MD
Evangelismos Hospital
Athens, GreeceReferences
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We appreciate Argiriou’s comments.
The heterotopic porcine model
described in our study is useful for
screening antithrombotic therapy for
mechanical valves.1-3 The procedure
is less costly in terms of time and
equipment than heterotopic valve
replacement, and mortality among
experimental animals is relatively low.
Rapid, robust thrombus formation
is important in the swine model
because of somatic growth and the
considerable expense of housing
animals for long periods. It is true that
the tilting discs of the bileaflet valves
do not open and close normally;
however, we actually consider this an
advantage of the model in that lack of
leaflet washing might actually be
expected to increase thrombogenicity
of the valve. Indeed, we previously
compared thrombus formation on
mechanical valve prostheses in the
heterotopic aortic and orthotopic
mitral positions, and at 30 days,
thrombus formation was greater on
the heterotopically placed valves.4
Thus any therapies that reduce or elim-
inate thrombus formation in this hetero-
topic model should be effective in an
orthotopic model.
Stephen H. McKellar, MD, MSc
Hartzell V. Schaff, MD
Division of Cardiovascular Surgery
Mayo Clinic College of Medicine
Rochester, Minny c Volume 142, Number 6 1591
